We correct a fundamental error occurring in the paper by F. Kahmann [J. Opt. Soc. Am. A 10, 1562 (1993)] leading to a different value for the parameter p,0 , i.e., the initial phase shift for the complex grating. © 2006 Optical Society of America OCIS codes: 050.7330, 190.7070. Kahmann performed a theoretical analysis of beamcoupling experiments in which a complex grating with two interfering plane waves, R and S, is illuminated at an angle ⌰ (the Bragg angle), and in addition an external phase shift p is induced. 1 Then the coupled intensities are modulated according to I C1,C2 ϰ a 1,2 + b 1,2 cos p + c 1,2 sin p , thus involving six independent Fourier coefficients. Employing his results, one is able to retrieve six independent parameters of the complex grating: the refractive-index modulation n 1 , the absorption modulation ␣ 1 , the initial phase shift p,0 with respect to the recording, the phase shift ␣ between the refractive index and the absorption grating, and the magnitudes of the incoming electric fields ͉A R,S ͉. His analysis is based on the coupled-wave equations, in particular for unslanted transmission gratings, as derived in Refs. 2 and 3. When setting up the basic coupled equations, Kahmann commits a fundamental error, which is corrected in this comment. Kahmann correctly states that the outgoing complex amplitude along k R is the sum of the transmitted fraction of wave R and the diffracted portion of wave S, which is also shown in the sketch (Fig. 1 of Ref.  1) . However, the complex electric-field amplitude given in his Eq. (12) is not the diffracted portion of wave S but that of wave R. Hence, Eq. (15) couples waves that do not propagate along the same direction. Fortunately, the error enters Kahmann's final results only in the parameter p,0 as shown below.
Kahmann performed a theoretical analysis of beamcoupling experiments in which a complex grating with two interfering plane waves, R and S, is illuminated at an angle ⌰ (the Bragg angle), and in addition an external phase shift p is induced. 1 Then the coupled intensities are modulated according to I C1,C2 ϰ a 1,2 + b 1,2 cos p + c 1,2 sin p , thus involving six independent Fourier coefficients. Employing his results, one is able to retrieve six independent parameters of the complex grating: the refractive-index modulation n 1 , the absorption modulation ␣ 1 , the initial phase shift p,0 with respect to the recording, the phase shift ␣ between the refractive index and the absorption grating, and the magnitudes of the incoming electric fields ͉A R,S ͉. His analysis is based on the coupled-wave equations, in particular for unslanted transmission gratings, as derived in Refs. 2 and 3. When setting up the basic coupled equations, Kahmann commits a fundamental error, which is corrected in this comment. Kahmann correctly states that the outgoing complex amplitude along k R is the sum of the transmitted fraction of wave R and the diffracted portion of wave S, which is also shown in the sketch (Fig. 1 To clarify this problem, I adopt a slightly different and more intuitive notation for the complex electric-field amplitudes: R → R 0 , Ŝ → R 1 and analogous designations for the S beam. Equations (11) and (12) then read
The 
assuming the incoming electric-field amplitudes to be real quantities. This means basically that Kahmann's p,0 has the wrong sign. The consequence for the coupled intensities is demonstrated in Fig. 1 using the same numerical example as in Ref.
1. From Fig. 1(a) it can be imagined that the initial phase shift only has to be inverted in sign for the curves to match. In the case of different magnitudes of the incoming electric-field amplitudes, however, the curves cannot simply be exchanged with each other [cf. Fig. 1(b) ].
As discussed above, it is sufficient to invert the sign of the initial phase shift to obtain correct results from the analysis presented in Ref. 1 . However, this fact entails dramatic consequences: Assuming phases of ␣ = / 4 and p,0 = / 4 in the corrected equations, the absorption grating will be out of phase by / 2 with the intensity pattern, thus experiencing considerably reduced absorption (Borrmann effect). However, using Kahmann's equations, the opposite would be true: The absorption grating would be in phase with the intensity pattern, thus suffering maximum possible absorption. It is worth noting that only in the case of exact Bragg matching, for which Kahmann's analysis was made, is it sufficient to simply invert the sign of p,0 to obtain correct results.
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